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FLOATING CONNECTOR CLIP 


Field of the Invention 

[0001] This invention relates to connector components, and more particularly, to a 
frame for fiber optic connectors. 

Background of the Invention 

[0002] Fiber optic cable and connector assemblies are well-known. A particular type 
of fiber optic connector is the MT (Mechanically Transferable) type, such as MTP or MPO 
types. MT style connectors, which are multifiber connectors that are in widespread use, 
typically include a connector body and a connector sleeve. The connector sleeve is 
capable of sliding on the body, which actuates a latching mechanism inside the body. The 
sleeve typically includes a pair of opposing edges or lips on both its upper and lower 
surfaces, 

[0003] The MT style connector, as well as many other conventional connectors, 
generally effectively align the fibers connected therein in the absence of external forces. 
However, external forces applied to the connectors may adversely interfere with alignment 
of the fibers connected therein. 

[0004J There is a general need for components that enhance the connectability and 
fimctionality of fiber optic components. 
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Sumniarv of the Invention 

[0005] A clip that secures at least a pair of connectors is provided. The clip enables 
the connectors secured by the clip to be handled, as well as engaged and disengaged, as a 
group with mating connectors. 

[0006] A floating clip frame assembly for retaining at least a pair of connectors may 
include a frame assembly that has inboard contact surfaces and a pair of opposing front 
and rear face contact surfaces. The front and rear face contact surfaces restrict movement 
of the connectors in a direction along a connector longitudinal axis. The inboard contact 
surfaces restrict movement of the connectors in a plane that is perpendicular to the 
connector longitudinal axis. Undercut surfaces on the front and rear portions of the frame 
may be employed. 

[0007] The frame assembly may be formed by a discrete pair of opposing first and 
second inter-latching frame members, or frame members that are otherwise secured or 
held mutually together. The frame members may be configured such that the first frame 
member and the second frame member have the same shape. In this regard, the first frame 
member and the second frame member may be capable of being produced in the same 
mold. 

Brief Description of the Figures 

[0008] Figure 1 is a perspective view of the clip frame assembly according to an 
embodiment of the present invention; 

[0009] Figure 2 is a perspective view of a portion of the frame assembly shown in 
Figure 1; 

[0010] Figure 3 is a perspective view of the clip frame assembly of Figure 1 showing 
portions of connectors relative to the frame assembly; and 

[0011] Figure 4 is a diagrammatic view of connector with which the clip frame 
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Detailed Description of A Preferred Embodiment 

[0012] A clip frame assembly 10 is shown in Figure 1. Assembly 10 preferably 
includes a pair of opposing first and second frame members 12 and 12', which are shown 
as identical parts such that a single mold (not shown) may be employed to form each of 
frame portions 12 and 12'. As explained more fully below, the identical parts are formed 
such that inverting (that is, re-orienting or rotating the part along a y-axis) the first frame 
member 12 relative to the second frame member 12' enables mating portions on the frame 
members 12 and 12' to engage or mate. The present invention, however, is not limited to a 
pair of identical parts, or hermaphroditic parts or otherwise engaging parts, but rather 
encompasses a clip having any combination of the features described or claimed herein, as 
well as variations thereof that will be imderstood by persons familiar with connector 
technology, 

[0013] Because second frame 12' preferably is identical to first frame 12, first frame 
12 is described below, and the description of second frame 12' is generally omitted. 
Corresponding parts or portions of second frame 12', however, are explicitly referred to 
where beneficial for the understanding of the structure or function of the present invention. 
Where corresponding parts of frame 12' are referred to, a prime designation after the 
reference numeral is employed. 

[0014] Preferably, frame 12 is formed of a single, unitary part, although the present 
invention encompasses other configurations. Preferably, frame 12 is formed of plastic by 
injection molding or like conventional process. Frame 12 includes a frame transverse 
portion 14, frame side portion 16, and frame column assembly 18.. Frame transverse 
portion 14 has a longitudinal axis TA that is perpendicular to a longitudinal axis CA of a 
connector, as described more fully below. Frame transverse portion 14 has a wide portion 
24, where the width is measured along connector longitudinal axis CA. The width of wide 
portion 24 may be chosen to enable the components of column assembly 18 to be suitably 
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formed. 

[0015] Relative to wide surface 24, an undercut portion 26 is formed on at least one 
side of transverse portion 14, and preferably on each, opposing side of transverse portion 
14. Undercut portion has a width that is less than the width of wide portion 24. Thus, an 
undercut surface 28 is formed on a first face of transverse portion 14 and undercut surface 
30 if formed on an opposing second face of transverse portion 14. Frame transverse 
portion 14 also forms an inboard contact surface 32 within the iimer edges of undercut 
contact surfaces 28 and 30. 

[0016] Each frame side portion 16 extends substantially perpendicular from transverse 
portions 14 proximate ends thereof Side portions 16 may each have a width that is greater 
than that of undercut 26, thereby forming a shoulder 36 therebetween. As explained more 
fully below, the width of side portions 16 maybe chosen to provide sufficient structure to 
enable the components of latch assemblies 20 to be formed therein. Each side portion 16 
terminates, in the z direction, at a mating surface 38, as best shown in Figure 1 . An 
inboard portion of side portion 16 forms a side portion inboard contact surface 40 which 
preferably is in communication with transverse portion contact surface 32. 

[0017] Each side portion 16 preferably includes a portion of the latch assembly 20. In 
this regard, frame 14 has a left side portion 16 and a right side portion 16, as oriented in 
Figures 1 and 2. Left side portion 16 has a cut-out that forms a landing 42. As best shown 
in Figure 2, landing 42 has a sloped underside 44. Right side portion 16 includes a latch 
member 60 that extends downward below transverse portion contact inboard surface 32. 
Latch member 60 includes an inwardly projecting hook or lip 62 with a sloped leading 
edge opposite lip 62. Latch member 60 is preferably integrally formed with frame portion 
12, and may also be formed of additional pieces or comprise any other latch configuration 
familiar to persons skilled in the art suitable for securing frame portions 12 and 12' 
together. 

[0018] The present disclosure employs latches, such as latch assembhes 20, that secure 
or hold frame portions together. The present invention is not limited to the particular 
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latching or holding structure shown in the Figures, but rather also encompasses other 
means for securing or holding, including other latch assemblies (which will be apparent to 
persons familiar with connector technology), interference or friction fit between a 
protruding portion on one part that is received in a corresponding part, a continuous sleeve 
that encompasses both opposing parts, key interlocks (such that twisting or sliding one 
part relative to a corresponding p^ secures the parts together), and other holding or 
securing structure that will be apparent to persons familiar with connector technology. 

[0019] Column assembly 18 extends between opposing frame transverse portions 14 
and 14' and is formed between the left and right side portions 16. A pair of column 
members 48a and 48b extend downwardly (as oriented in Figure 1) to frame inboard 
contact surface 32 of frame member 14. Column members 48a and 48b are staggered such 
that they mate or interface with opposing column members 48a' and 48b' on opposing 
frame member IT, Further, the present invention encompasses an interference fit, light or 
intermittent contact, and/or a gap between column members 48a, 48b and members 48a', 
48b'. Frame members 48a and 48b are shown with a rectangular cross section, although 
cylindrical posts or other shapes may be employed. 

[0020] Preferably, each post 48a and 48b has a distal surface 50 that is substantially 
flat. Also, each post 48a and 48b includes a pair of interior mating surfaces 52 on the 
inward-facing side faces thereof. Another inward-facing side face of each of column 
members 48a and 48b forms a column contact surface 56. The fourth side of column 
members 48a and 48b faces outwardly. Preferably, a pair of inward facing edges 54 (that 
is, those formed at the interface between interior mating surfaces 52 and distal surface 50) 
are chamfered to enhance assembly. 

[0021] Figure 4 illustrates a connector 80 that may be employed with clip assembly 

10. Connector 80, as shown in the Figures, preferably is a conventional MT fiber optic 

connector (including MTP and MPO styles, and the like), and includes a cable 96 and a 

strain relief app^atus 94 attached to a back end thereof Connector 80 includes a body 81 

that extends through a sleeve 82. Body 81 houses the fiber optic components (not shown) 

and includes a key 84 disposed on an upper side thereof. Connector 80 defines connector 
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longitudinal axis CA. 

[0022] Sleeve 82 includes front and rear shoulder or lip 86 and 88, respectively. Lips 
86 and 88 may have any configuration capable of engaging the corresponding contact 
portions 28 and/or 30 of clip assembly 10. Thus, clip assembly 10 may be employed with 
a connector that has an angled inward facing portion, as best shown in Figure 3, with a 
connector having a face that is parallel to the z axis, or with any other configuration. 

[0023] A contact surface 90 is disposed between lips 86 and 88. Preferably, sleeve 
contact surface 90 is substantially planar, and the present invention also encompasses non- 
planar contact surfaces. Preferably, both the top side ^d bottom side of sleeve 82 
includes the lip 86,88 and contact surface 90 configuration. Between its top and bottom, 
sleeve 82 has a pair of opposing outwardly bulging or convex sides 92. Thus, the bulge on 
each side 92 of sleeve 82 preferably defines a distal contact line of contact or point 93 at 
the outermost portion of the sides 92. 

[0024] The assembled clip frame assembly 10, as shown in Figure 1, includes frame 
members 12 and 12' that are latched together by latches 20. The left and right mating 
surfaces 38 of first frame member 12 rest on, or are in contact or close proximity with, 
opposing, respective left and right mating surfaces 38' of second frame member 12'. 
Similarly, column distal surfaces 50 rest on, or are in contact or close proximity with, the 
mating inboard contact surface 32' of opposing frame member 12'. Likewise, column 
distal surfaces 50' of second frame 12' rest on, or are in contact or close proximity with, 
the mating inboard contact surface 32 of opposing first frame member 12. 

[0025] The reference numeral 41 refers to a combination of adjacent portions of side 
portion first contact surface 40 and second contact surface 40*. Thus, the overall left side 
inboard contact surface 41 (not shown in the Figures) includes the left portion of both first 
and second side contact surfaces 40 and 40'. Likewise, the overall right side inboard 
contact surface 41 includes the right portion of both the first and second side contact 
surfaces 40 and 40'. In the assembled configuration, first latch member 60 fastens the 
right portion of clip assembly 10 together by engaging second landing 42' (not shown in 
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the Figures). Likewise, second latch member 60' fastens the left portion of clip assembly 
10 together by engaging second landing 42. 

[0026] First colimm members 48a and 48b, preferably, are staggered so as to combine 
with second colunm members 48a* and 48b' to form a box-like structure. Thus, JBrst 
column members 48a and 48b are disposed at opposite comers of column 18, and second 
column members 48a' and 48b* are opposed at the pair of opposite comers that are 
adjacent to those of first members 48a and 48b. Thus, the interior mating surfaces 52 of 
first column members 48a and 48b' are proximate to the interior mating surfaces 52' (not 
showoi in the Figures) of second column members 48a' and 48b'. The chamfer surfaces 54 
aid engagement or assembly of column members 48a, 48b, 48a', and 48b'. 

[0027] The reference numeral 57 refers to a combination of adjacent portions of 
column member first contact surface 56 and second contact surface 56'. In this regard, a 
left portion of contact surface 57 is formed by the contact surface portions of column 
members 48a' and 48b. Likewise, a right portion of contact surface 57 is formed by the 
contact surface portions of column members 48a and 48b' (the latter column is not shown 
in the Figures). 

[0028] The assembled clip frame assembly 10, as shown in Figure 1, defines a pair of 
through-apertures 22. A left one of apertures 22 is bounded on its top and bottom by left 
portions of the first and second inboard contact surfaces 32 and 32' of first and second 
transverse fi*ame members 14 and 14'. Likewise, a right one of apertures 22 bounded on 
its top and bottom by right portions of the first and second inboard contact surfaces 32 and 
32' of first and second transverse frame members 14 and 14'. The left and right portions of 
the inboard contact surfaces 32 and 32' are separated by column assembly 18. Apertures 
22 are bounded on their outer sides by left and right inboard contact surfaces 41 . 
Apertures 22 are bounded on their inner sides by left and right column contact surfaces 57. 

[0029] Each one of apertures 22 define a centerline that is parallel with connector 
longitudinal centerline CA. As best shown in Figure 1 , the left and right apertures may be 
spaced apart by a predetermined center-to-center distance D. For example, for 
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conventional MPO or MTP connectors, an aperture spacing D of 20 mm may be 
employed. The present invention is not limited to any particular dimensions, and thus the 
dimensional information disclosed herein is for illustration purposes only. 

[0030] To assemble the first and second frame members 12 and 12' with a pair of 
connectors, such as MT fiber optic connector 80, first frame member 12 may be inverted 
relative to second frame member 12' such that first column members 48a and 48b are 

staggered and mate with second column members 48a' and 48b', and such that first and 
second latch members 60 and 60' engage with corresponding second and first landings 42' 
and 42 at opposite ends of clip assembly 10. Prior to final positioning or latching first and 
second frame members 12 and 12' together, a connector 80 is inserted into each one of 
apertures 22. 

[0031] Li this regard, a sleeve 82 of a first connector 80 and a sleeve 82 of another 
connector 80 may be loosely inserted or aligned in the left and right apertures 22, 
respectively, of one or both frame members 12 and 12'. Frame members 12 and 12' may 
be brought together such that latch sloped surfaces 64 and 64' contact the sloped 
undersides 44' and 44, respectively, to urged latch members 60 and 60' outwardly until lip 
62 and 62' can engage landings 42' and 42, respectively. Preferably, latch members 20 and 
20' are resilient. Thus, frame members 12 and 12' may be coupled together and secured 
together by latches 20. Figure 3 illustrates a latched configuration, including a connector 
80 coupled to clip assembly 10 at the left side of Figure 3. Components of the body of the 
connector 80 are omitted from Figure 3 for clarity. 

[0032] In such a latched position, inboard contact surfaces 32 of transverse frame 

member 14 contacts sleeve contact surface 90 (and inboard contact surface 32' contacts 

sleeve contact surface 90 disposed on the imderside of sleeve 82) to limit movement of the 

connector 80 vertically (that is, in the z direction), inboard contact surfaces 41 of frame 

side portions 16 and/or 16' contact the side contact portions 93 of connector 80 to limit 

movement of the connector 80 transversely or laterally (that is, in a direction parallel to 

the X-axis or the TA axis), and imdercut contact portions 28 and 30 contact rear and front 

lips 86 and 88, respectively, to limit movement of the connector 80 along a longitudinal 

8 


FCI2646/C3159 


PATENT 


axis of the connector (that is, parallel to the y-axis, or along the CA axis). 

[0033] Connector 80 is restrained from movement relative to clip assembly 10 along 
each direction of three axes. Such a configuration is beneficial, for example, for spacing 
the pair of connectors 80 apart by a predetermined distance. Thus, the transverse 
dimension (that is, along the x-axis) of column 18 may be chosen to provide a 
predetermined centerline distance between the connectors 80, which may be useful for 
mating with like-spaced mating connectors (such as receptacles) or for other spacing 
M= considerations. Further, clip assembly 10 preferably is not part of a fixed chassis, and thus 

S is capable of floating relative to related equipment components so as to enhance handling 

of the pair of connectors 80. Clip 10 and the sleeves 82 of a pair of connectors 80 
-ij disposed in apertures 22 may be moved together relative to the body of connectors 80, 

I] thereby simultaneously actuation the internal spring components of both connectors 80. 

D [0034] Sleeves 82 preferably include the contact surfaces 86, 88, and 90 on both their 

1^ top and bottom portions, and thus may be inverted relative to clip 10. Thus, connectors 

IF" 

J: may be oriented such that both keys 84 are pointing up, both keys are pointing down, a 

ill combination in which one key (either the left or the right) is pointing up and the other is 

pointing down. Further, the present invention encompasses a configuration in which a pair 
of connectors 80 are arranged one on top of the another (not shown), rather than side by 
side as shown in the Figures. For such a configuration, a twist boot may be employed. 

[0035] The present invention encompasses further variations, and is not limited to the 

particular embodiment shown herein. For example, the present invention encompasses a 

clip assembly that forms more than two apertures 22 such that more than two connectors 

80 may be secured. In this regard, more than one column assembly may be employed. 

Any number of apertures may be formed. The terms "top," "bottom," "left," "right," and 

the like, are provided for convenience of description, and it is clear that such terms should 

not be construed as absolute. Numerous additional variations are contemplated in 

structure, function, and materials, as will be understood by persons familiar with connector 

components in view of the present disclosure. Thus, the present invention should not be 

limited to the features of the particular embodiment described herein. 
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